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INTEGRATED SAFETY 

 

1.0 OVERVIEW 

The basic approach to project management is to begin the project with the product clearly in 
mind. This approach includes preparing to integrate safety into the early planning processes, 
which continues through to project completion. As safety is integrated—health, 
environmental, and quality concerns will be addressed.  

2.0 INTEGRATED SAFETY MANAGEMENT 

An Integrated Safety Management System (ISMS) is an overall management system 
designed to ensure that environmental protection and worker and public safety are 
appropriately addressed in the performance of any task. The fundamental premise of 
Integrated Safety Management (ISM) is that accidents are preventable through early and 
close attention to safety, design, and operation; combined with substantial stakeholder 
involvement with the teams that plan and execute the project—based on appropriate 
standards. The safety management system consists of (1) the objective, (2) guiding 
principles, (3) core functions, (4) mechanisms of implementation, (5) clear responsibilities 
for implementation, and (6) implementation. As such, an ISMS is characterized by a 
management system’s ability to implement the five core management functions and seven 
guiding principles using the key implementing factors. 

Although safety is a line management function, all members of the Integrated Project Team 
need to maintain a safety focus. In the design stages of a project, a safety-through-design 
approach should be embraced. A facility that simply meets the requirements is not 
necessarily the safest facility. As will be discussed in the following sections, a safety-
through-design approach often permits radical solutions to providing safety that can lead to 
hazard elimination or reduction by modifications in the process approach or design 
approach. This approach makes use of the familiar ISM principles and functions to address 
design, in addition to performing physical work. 

2.1 Summary 

This Practice focuses on the specifics of ISMS implementation at each project stage and the 
documents that are applicable to that stage. The practice has been developed with a focus on 
high-hazard, complex nuclear facilities. Risk-based tailoring of the guidance provided 
within these Practices should include project, public, worker, and environmental risks. An 
ISMS provides an appropriate and effective umbrella for cost-effective implementation of 
many related DOE programs. For example, safety, health, environmental, and quality issues 
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are best implemented via ISM. The ISMS would not perform its function, only, as a 
standalone activity. Therefore, to integrate these principles and functions into the project, 
they are best defined and implemented via the Project Execution Plan (PEP). By integrating 
ISM into the Project Execution Plan, the implementation of these programs becomes 
integrated into the project rather than being viewed as a standalone program. 

To implement ISM, the project needs to have a commitment to a standards-based safety 
program. Therefore, the Standards/Requirements Identification Documents or work-smart 
standards processes should be an integral part of the first element (Define the Scope of 
Work) of ISM. As discussed later, the elements of other safety programs, such as Voluntary 
Protection Program and Enhanced Work Planning, can also be described in terms of the ISM 
core functions and integrated into the project practices. If the project chooses to implement 
environmental management via International Standards Organization (ISO) 14001, 
“Environmental Management Systems-Specification with Guidance for Use,” then the 
environmental management system elements of ISO 14001 can also be described and 
implemented through ISM. Environmental management cycle implementation is described 
in Section 4 of this Practice. 

A successful ISMS can demonstrate that the implementing documentation and procedures 
appropriately address the ISMS principles and core functions. A crosswalk (Figure 1) of 
project documentation covering ISM core functions and principles is a useful tool in 
evaluating required project documentation and provides critical content for specific 
documents. 
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Figure 1. ISM Crosswalk of Project Deliverables 

Project Programs and Procedures are Mapped to ISM 
Design Phase Principles and Core Functions 
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2.2 ISMS Description 

The expectations for an integrated safety management approach can be described by a 
successive set of actions or activities. This management system is modeled by the five core 
safety management functions: 

• Define the work scope and how it is to be prioritized and accomplished 

• Identify and analyze the hazards associated with the work or eventual use of the design 

• Develop the controls (including requirements) tailored to the work and hazards 

• Perform the work as authorized, following confirmation of readiness 

• Assess the effectiveness of the system and feedback results to improve the process or 
design. 

The five core ISMS functions are usually depicted graphically as shown in Figure 2. Al-
though arrows indicate a general direction, these are not independent, sequential functions; 
they are a linked, interdependent collection of activities that could occur simultaneously. 
Outcomes during the accomplishment of one function may affect other functions and 
potentially the entire system. These functions are not a one-time process for a project, but 
are normally repeated many times during the project life cycle because the work product at 
various project stages may vary significantly. Addressing ISMS issues early permits a 
design-through-safety approach within the project. Thus, safety, health, environmental, and 
quality issues can be cost-effectively implemented in the design. Safety-through-design is 
not just meeting the specified safety requirements in the design. It is the project team taking 
specific actions regarding safety, and includes making design changes to: eliminate hazards, 
minimize hazards, mitigate consequences, and preclude the events that could release the 
hazard. Addressing hazards with a safety-through-design approach does not require that 
systems, structures, or components be added that will prevent or mitigate the releases. It 
involves removing or moving systems or adopting design approaches that result in a safer 
facility and improved operations, and often results in lower safety-class and less safety-
significant controls being required in the final design. 
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Figure 2.  ISMS Function 

For the simplest projects, the five core functions can be implemented in order. However, in 
projects involving a new design or significant modification, evolving design, or research and 
development, the project proceeds through the five core functions at both the project level 
and task level many times throughout the project life cycle. This relationship is presented 
graphically in Figure 3. 
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This section addresses the specific implementation of the core functions as they relate to 
design, and provides an overview. The following sections provide input relative to the ISMS 
functions in the conceptual (Section 2.3), preliminary (Section 2.4), final design (Section 
2.5), construction, and startup/turnover (Section 2.6) stages. 

The ISM core functions require further explanation to understand the implementation in 
each phase of the project. Figure 4 depicts each of the five core functions and provides a 
generic description of their implementation in a project environment. This diagram is 
presented to help understand the concepts associated with each core function and the 
interrelationships with project activities. There is no intention to imply that the functions be 
completed as specific time-phased steps in a design stage. As described in Section 3, 
typically, the cycle through the five core functions is completed many times within each 
design phase and at multiple levels within the project. It is only important that the activities 
of each function are completed and the results support the required tasks associated with 
successive functions. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  Safety Aspects in a Typical Design Stage 
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defined. This may include challenging the reference design with innovative design solutions 
that change the basic processes to achieve a safe facility rather than just adding controls to 
achieve safety. This approach of just changing the parameters to optimize the design has 
been used successfully by many projects to provide a significantly safer facility.  

Baseline Scope of Work.  During each design stage, the project documentation 
progressively develops more detailed requirements and project definition. The project 
requirements baseline and technical baseline form the basis for entering into the next project 
phase. This step creates the design baseline. It is important, early in the project, to evaluate 
the feedback provided in the fifth core function to determine the adequacy of the 
requirements and scope statement provided in this first core function. As the project moves 
to later stages of the design, then changes to the requirements and scope of work become 
more costly and need to be considered carefully as to whether the change is warranted. 

Analyze Potential Hazards.  Hazards and accidents are evaluated in progressively more 
detail as the design progresses between design stages. Although formal documentation of 
certain hazard analyses is not required until much later in the project, preliminary hazards 
and accident analysis should be initiated early to guide or drive design decisions and design 
requirements. It is important to identify the hazards and the potential release mechanisms 
associated with the hazards. This step provides guidance to those who develop controls and 
designs to safely handle the controls. This information can also be useful in providing 
feedback to the project regarding the potential of eliminating or minimizing the hazard with 
reference design changes. The earlier in the project life cycle that these types of changes can 
occur, the more cost-effective the change.   

Develop Design Controls/Requirements.  The results of the hazard analysis and accident 
analysis provide input to the selection of applicable controls to assure that the facility meets 
all safety requirements. This element establishes requirements on the design to eliminate the 
hazard through design, minimize the potential for events that could cause an uncontrolled 
release of the hazard, or provide controls that mitigate the consequences of an event that 
may release the hazard. Although project constraints, including applicable laws, rules, 
codes, and standards, are established for the overall project in the Define Scope of Work 
step, the detailed implementation and specific application of a law, rule, code, or standard is 
defined in this step.   

Note that in addition to identifying physical and administrative controls, which will provide 
protection in the facility, the project needs to establish appropriate administrative design 
process controls to assure that: potential hazards have been addressed, appropriate 
stakeholders have provided input, the controls are adequate to provide the required function, 
and appropriate approvals have been provided to proceed to the next design stage. These 
controls are established to provide the designer with the project requirements associated 
with seeking approval to continue within the Perform Work/Design element. The approval 
process is provided in the Feedback/Improvement element. 
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Perform Work/Design.  This element is the creative function of the process where the 
architect/engineer produce a working design that will satisfy requirements, criteria, and 
other constraints from the previous element. The working design is assembled in project 
technical baseline documentation. These include documents such as the Facility Design 
Description and System Design Descriptions. These documents form the upper tier of the 
project’s technical baseline and are therefore placed under configuration control. Specificity 
is added to these documents within each successive design phase.   

Providing a design that meets the requirements and implements the controls identified in the 
previous function does not guarantee the best solution to providing a safe facility. The 
design process should adopt a safety-through-design approach to truly integrate safety into 
the design process. With designers participating on the Integrated Project Team, and in each 
of the previous functions, they are better able to understand the basis for the design 
requirements they are given. Additionally, this knowledge permits truly creative and 
innovative solutions to eliminating or mitigating hazards. The design team can therefore use 
the feedback core function to recommend changes that can lead to a more cost-effective 
solution to providing a safe facility. 

Review, Feedback, Improvement and Validation.  This element provides the review, 
feedback, improvement, and validation elements for the design. In general, this function 
consists of both the scheduled and unscheduled design reviews, and includes top tier reviews 
such as the critical decisions, Safety Analysis Reports (such as the Preliminary Safety 
Analysis Report and Final Safety Analysis Report) and formal, independent project reviews. 
It also includes such lower-tier reviews as peer technical reviews of analysis and design, and 
early analysis feedback on design adequacy to meet identified safety requirements/controls. 
The review criteria and results from earlier stages are reexamined in each successive stage to 
ensure corrective actions from prior reviews have been taken and that changes have not 
invalidated results from earlier reviews.   

2.3 Conceptual Design Stage Implementation 

Figure 5 depicts the relationship between the ISM functions at the conceptual design stage 
of the project. 
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Figure 5.  Conceptual Design Stage 
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determine if Safety Class structures, systems, and components are needed. Also, an initial 
set of Design Basis Accidents are identified for Category-1 and -2 facilities. 

After the Preliminary Hazards Analysis is performed, the “final hazard categorization” is 
determined using the guidance in DOE-STD-1027. This categorization should be revisited 
periodically as the design evolves to ensure that the hazard category identified is still 
appropriate. It may be useful to determine whether certain design alternatives would result 
in the facility being classed in a different hazard category. If so, this could be a factor 
considered in the selection of design alternatives. Requirements for the safety analysis and 
documentation are graded partially on the facility hazard categorization, using the guidance 
in DOE-STD-1027 and DOE-STD-3009. 

A preliminary Fire Hazards Analysis is performed for inclusion in the Conceptual Design 
Report to assure that appropriate attention has been given to separation of structures, 
systems, and components and life safety egress considerations. In addition, early 
development of input to the Preliminary Safety Analysis Report is initiated in this stage. It 
should be noted that within the ISM functions, the analysis required to develop the 
Preliminary Safety Analysis Report serves several functions. First, it provides the 
information critical to the hazard analysis and the types of controls that are required to 
assure that the environment, public, and workers are adequately protected. It is a critical 
element of the Analyze Hazards step. Secondly, it may be used to select appropriate 
controls. Finally, it provides critical and timely feedback to designers regarding functions, 
design requirements, and acceptability of proposed design solutions. 

Develop Design Controls/Requirements.  According to the requirements in DOE Order 
420.1 and the guidance in DOE Guide 420.1-1, decisions are made to reduce, prevent, or 
mitigate hazards. Alternative approaches should be considered and, if promising, carried 
further into the design process. As noted earlier in this section, the evaluation of alternatives 
should include not only alternative engineering controls, but also innovative solutions that 
may eliminate or significantly reduce the hazard. 

When prevention or mitigation is chosen, the preventive or mitigative functions required are 
developed into safety function definitions. Guidance for safety function definitions can be 
found in DP SIL 96-04. The ideal approach is to formulate the safety function definition 
independently and then, using the Integrated Project Team and all appropriate stakeholders, 
identify or propose one or more structures, systems, and components that could best fulfill 
the function. During the conceptual stage, alternative design solutions should be identified 
and developed so that the optimal facility configuration can be chosen at Critical Decision-1. 
By involving applicable stakeholders in the selection of controls, the optimal facility 
configuration is developed as a part of the process and not as a stepping-stone in the project 
life cycle. 

The end-product of this function is a preliminary identification of the structures, systems, 
and components that will be required to fulfill safety functions for the new or modified 
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facility. In addition, alternative approaches are not only identified, but developed 
sufficiently to present as viable alternatives for Critical Decision-1. This important change to 
the way most DOE projects have been conducted in the past enables facility features and 
systems to be conceived and designed with safety-based requirements included and 
optimized, rather than added later with attendant additional cost and decreased effectiveness. 

During the conceptual design stage, safety function definitions are expanded and, using the 
hazard analysis results, developed into a general set of design requirements. For this stage, 
the design requirement parameters need only be developed sufficiently to use as a basis for 
estimating costs of major design features and components. 

An important part of this process is the identification of codes and standards that will apply 
to the facility and its structures, systems, and components. During the conceptual design 
stage, the broadest identification includes laws, rules, regulations, DOE Orders, and DOE 
Guides; as well as building codes and industry standards having general applicability to the 
work to be performed. 

Perform Work/Design.  Design output drawings for this stage should include facility layout 
and elevation drawings. Functional diagrams of important facility systems, including safety 
systems, should show system boundaries, major subsystems and components, interfaces to 
supported or supporting systems, and interfaces to other systems. 

System Design Descriptions for safety structures, systems, and components are begun. The 
information described in Chapter 1 of DOE-STD-3024 is produced and placed under 
configuration control. The information described in Chapter 2 of the Standard is prepared in 
draft. The information for the Facility Design Description that meets the intent of DOE-
STD-3024 Chapters 1 and 2 is produced and placed under configuration control. 

Review, Feedback, Improvement, and Validation.  At each stage, feedback and 
improvement is implemented in several layers within the project. Preliminary Safety 
Analysis Report development, initiated during conceptual design, is intended to provide 
critical feedback to the project on requirements and acceptability of the proposed design 
solutions. In addition, task-level peer reviews, as well as formal project reviews, are 
implemented at this stage. 

The following questions should be answered, if applicable to the project, during the 
conceptual design review process: 

• Does the preliminary hazard analysis follow a methodology appropriate for the type of 
facility/process, the types of hazards that may be involved, and the level of analysis 
needed? 

• Have all major types of hazards been addressed? 

• Have forms and quantities of major hazardous materials been identified? 

• Is there appropriate identification of all processes and operations? 
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• Are the safety function(s) defined in agreement with the define programs guidance in 
DP SIL 96-04? 

• Have safety-class and safety-significant structures and systems been appropriately 
identified? 

• Have design requirements for facility safety been preliminarily apportioned/assigned to 
identifiable systems or structures? 

• Have the scope and boundaries of every safety system and structure been delineated? 

• Have major subsystems and components, that may be associated with or defined as part 
of a specific safety system or structure, been preliminarily identified? 

• Have major interfaces between safety systems and structures, and non-safety systems 
and structures, been preliminarily identified? 

• Are major support and supporting systems preliminarily identified? 

• Have political, strategic, and legal constraints on the safety design of the facility been 
identified? 

2.4 Preliminary Design Stage Implementation 

Figure 6 depicts the relationship between the ISM functions at the Preliminary Design stage 
of the project. 

Figure 6.  Preliminary Design Stage 
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Baseline Scope of Work.  The results of the Conceptual Design Report review establish the 
design baseline at the facility level and serve as the definition of technical work to be 
performed in the preliminary design stage. Those parts of the Facility Design Description 
and System Design Descriptions completed during the prior stage are placed under 
configuration control. Additional project constraints may be placed on the project based on 
the approval of the Conceptual Design Report. These constraints are included in project 
documentation. 

Analyze Potential Hazards.  The results of the preliminary hazards analysis and the facility 
and process design from the previous stage are used as a basis for a more detailed process 
hazards analysis. Guidance for this analysis is provided in DOE-STD-1027 and DOE-STD-
3009-94. Previous decisions on whether to reduce, prevent, or mitigate hazards are reviewed 
and modified as indicated. 

For Category-1 and -2 facilities, the set of Design Basis Accidents is finalized. Design Basis 
Accidents are postulated accidents that the facility is designed to withstand. Design Basis 
Accidents should be used to determine needed safety functions for safety structures, 
systems, and components. Design Basis Accidents for a new facility are expected to result in 
negligible offsite consequences since the facility is designed to handle them. 

Develop Design Controls/Requirements.  Alternative approaches that were identified 
during conceptual design are down-selected to the one (or, at the most, two) most promising 
to be continued in the design process. Safety systems are specifically identified and finalized 
following this down-selection. Safety function definitions from the previous stage are 
refined, if necessary, to reflect this increased specificity. 

Design requirements for structures, systems, and components are updated to include 
functional requirements, specific parameters for performance, and the range of 
environmental conditions over which the structures, systems, and components are expected 
to fulfill their function. These requirements should fully support the fulfillment of identified 
safety functions. 

The identification of laws, rules, regulations, DOE Orders, and DOE Guides, as well as 
building codes and industry standards that are applicable to the work to be performed, is 
taken to the next level.  This is done by extracting specific requirements to which individual 
structures, systems, and components will comply, while preserving reference information. 
Requirements that would be considered mandatory, but that will not be complied with, are 
also identified, and the basis for the noncompliance provided so that requests for exemptions 
or waivers can be prepared. 

Perform Work/Design.  DOE Order 420.1 provides the Department's requirements for the 
safe design of nonreactor nuclear facilities. DOE Order 5480.30 provides the Department’s 
requirements for the safe design of nuclear reactors. 



PROJECT MANAGEMENT PRACTICES 14 
Integrated Quality (Rev E, June 2003) 

The information described in Chapter 2 of DOE-STD-3024 for System Design Descriptions 
is completed. The information for the Facility Design Description that meets the intent of 
DOE-STD-3024 Chapters 1 through 3 is completed. 

Design output drawings for this stage should include system and facility layout and 
elevation drawings that indicate materials of construction. Also included are one-line 
diagrams for electrical systems, flow diagrams for ventilation systems, logic diagrams, and 
similar diagrams for other types of systems. Functional diagrams of important facility 
systems, including safety systems, should delineate system boundaries, and should show all 
subsystems and components, interfaces to supported or supporting systems (in detail), and 
show interfaces to other systems (in detail). 

Review, Feedback, Improvement, and Validation.  Review, feedback, improvement, and 
validation are implemented in several layers within the project at each of the stages. The 
Preliminary Safety Analysis Report development provides critical feedback to the project on 
requirements and acceptability of the proposed design solutions. It also provides a part of the 
basis for Critical Decision-2. A draft Preliminary Safety Analysis Report is completed in the 
preliminary design stage. In addition, task-level peer reviews, as well as formal project 
reviews, are performed at this stage. 

The following questions should be answered, if applicable to the project, during the 
Preliminary Design Review process: 

• Does the hazard analysis process follow the guidance in DOE-STD-1027 and Chapter 3 
of DOE-STD-3009-94? 

• Is a recognized hazard analysis methodology used? For example, a methodology 
recommended in “Guidelines for Hazard Evaluation Procedures, Second Edition with 
Worked Examples” from the Center for Chemical Process Safety. 

• Is the methodology used appropriate for the type of facility/process, the types of hazards, 
and the level of analysis needed? 

• Have all applicable types of hazards been addressed in the hazard analysis? 

• Have all applicable release initiators been addressed (e.g., internal/process, external, 
natural phenomena)? 

• Have forms and quantities of all hazardous materials been identified? 

• Are all processes and operations identified and clearly described? 

• Have Design Basis Accidents been identified and analyzed, as appropriate? 

• Have appropriate safety-class structures and systems been identified? 

• Have appropriate safety-significant structures and systems been identified? 

• Are safety function(s) defined for each safety structure and system in agreement with the 
Define Programs Guidance in DP SIL 96-04? 
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• Have all functions required for facility safety been apportioned/assigned to specific and 
uniquely identifiable systems or structures? 

• Have the scope and boundaries of every safety system and structure been delineated? 

• Have subsystems and components been associated with and defined as part of a specific 
safety system or structure? 

• Have interfaces between safety systems and structures and non-safety systems and 
structures been identified and described? 

• Are support and supporting systems identified? 

• Are accidents, situations, and/or modes for which a system’s or structure’s safety 
function is required identified and linked to the safety analysis? 

• Have appropriate sources for criteria-based requirements, specifically including DOE 
Order 5480.30 or DOE Order 420.1 and its associated Implementation Guides, been 
identified? 

• Was a reasonable and complete set of criteria selected that encompasses applicable 
aspects of design and construction at an appropriate level? 

• Is the extent and manner in which the selected criteria will be applied defined? 

• Has the process by which design requirements will be developed and implemented from 
the selected criteria been defined? 

• Has a set of functional requirements for each safety system and structure been defined? 

• Are functional requirements referenced to the safety analysis? 

• Do functional requirements support fulfillment of the system or structure's safety 
function? 

• Are both active and passive functions identified? 

• Have normal, abnormal, and accident conditions for which safety systems and structures 
must fulfill their identified safety functions been estimated based on results of the safety 
analysis? 

• Are plant or process parameters that need to be monitored as part of the operation of 
safety systems identified and understood? 

• Are required plant, process, and system responses that are required as part of the 
operation of safety systems identified and understood? 

• Does the decision on whether manual and/or automatic controls are provided reflect the 
results of safety analysis? 
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2.5  Final (Detailed) Design Stage Implementation 

Figure 7 depicts the relationship between the ISM functions at the Final (Detailed) Design 
stage of the project. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.  Final (Detailed) Design Stage 

Baseline Scope of Work.  Final design establishes the design baseline at the structure and 
system level, incorporating the results of the Preliminary Design Review. The design 
requirements for the facility and its structures, systems, and components are placed under 
change control. Those parts of the Facility Design Description and System Design 
Descriptions completed during the prior stage are placed under configuration control. Based 
on Critical Decision-2, additional constraints may be placed on the project by DOE. These 
constraints should be included in project documentation. 

Analyze Potential Hazards.  Before the detailed design of the facility can begin, all design 
requirements that will be generated from safety considerations should be known. Therefore, 
all analyses that will appear in the Preliminary Safety Analysis need to be completed early in 
Final Design. A detailed process hazards analysis, based on the preliminary process design 
is completed in compliance with DOE-STD-3009-94. Accident analyses are completed 
based upon final definitions of design basis accidents. The information described in Chapter 
2 of DOE-STD-3024 for System Design Descriptions is completed. The information 
described in Chapter 3 is prepared in draft. The information for the Facility Design 
Description that meets the intent of DOE-STD-3024 Chapters 1 through 3 is completed. 

The hazards and accident analyses provide the basis for finalization of the functional 
requirements of facility structures, systems, and components. Performance requirements for 
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all structures, systems, and components can then be fully defined. Performance requirements 
are acceptance criteria or limits against which the actual performance capability of the as-
built system will be evaluated. 

Develop Design Controls/Requirements.  The information described in Chapter 2 of DOE-
STD-3024 for System Design Descriptions is completed. The information described in 
Chapter 3 is prepared in draft. The information for the Facility Design Description that 
meets the intent of DOE-STD-3024 Chapters 1 through 3 is completed. 

The results of the preceding function are combined with other design requirements and 
specific requirements from codes and standards to finalize the design requirements for 
structures, systems, and components. 

At this point, enough information is known about major systems and components to prepare 
the technical inputs for procurement specifications. Safety analysts, designers, and 
purchasing managers work together to ensure that important design features and parameters 
will appear in procurement documents when they are issued. 

Perform Work/Design.  The information described in Chapter 3 of DOE-STD-3024 for 
System Design Descriptions is “finalized” and placed under configuration control. The 
information for Chapter 4 is prepared in draft, describing systems as the construction, 
startup/turnover package will portray them. The Facility Design Description is completed 
and placed under configuration control. The detail design package and final design report 
are prepared. 

Review, Feedback, Improvement, and Validation.  At each stage, review, feedback, 
improvement, and validation are implemented in several layers within the project. The 
Preliminary Safety Analysis Report development provides critical feedback to the project on 
requirements and acceptability of the proposed design solutions. It provides the basis for the 
DOE Safety Evaluation Report and is part of the basis for Critical Decision-3. The 
Preliminary Safety Analysis Report is therefore completed in the Final Design stage. In 
addition, task-level peer reviews and formal project reviews are performed at this stage. 

The following questions should be answered, if applicable to the project, during the Final 
(Detailed) Design Review process: 

• Has a set of appropriate accident types been identified and characterized? 

• Have Design Basis Accidents been identified and analyzed, as appropriate? 

• Have criteria-based requirements been refined and successive tiers of referenced criteria 
been incorporated? 

• Are safety structures, systems, and components and their associated support systems 
designed to standards and quality requirements commensurate with their importance to 
safety? 
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• Are the designs of safety systems adequate to fulfill their identified functional 
requirements? 

• Are safety structures, systems, and components designed so they can be expected to 
perform their safety function reliably under those conditions and events for which their 
safety function is intended? Is the facility and its systems designed to perform all safety 
functions with the reliability indicated by the safety analysis? 

• Do the designs of safety systems comply with identified criteria-based requirements? 

• Are safety structures, systems, and components designed to withstand all design basis 
loadings, with an appropriate margin of safety? 

• Is all equipment selected for application to the specific service conditions based on 
sound engineering practices and manufacturers’ recommendations. 

• Does the facility design provide reliable, safe conditions and sufficient confinement of 
hazardous material during and after all Design Basis Accidents? 

• At the facility, structures, systems, and components levels, does the design ensure that 
more probable modes of failure (e.g., fail to open versus fail to close) will increase the 
likelihood of a safe condition? 

• Are the identified quality assurance provisions commensurate with the structures, 
systems, and components importance to safety? 

2.6 Construction, Startup/Turnover Stage Implementation 

Figure 8 depicts the relationship between the ISM functions at the Construction, 
Startup/Turnover stage of the project. As construction, testing, and startup are included in 
this stage, ISM implementation for physical work (construction, testing, startup, etc.) 
becomes significant, in addition to the safety-through-design implementation evident in the 
previous stages. 
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Define Scope of Work.  The design baseline includes construction drawings. The 
Preliminary Safety Analysis Report is approved and its Safety Evaluation Report prepared. 
Both documents are placed under configuration control. The detailed design, including the 
Facility Design Description and System Design Descriptions, is placed under configuration 
control. These documents, and the Final Design Report, define the facility to be constructed 
during this stage. 

Analyze Hazards.  The effects of changes made during construction are analyzed to 
ascertain their effect on the approved Preliminary Safety Analysis Report, and are reviewed 
and approved at predefined levels. In addition to the potential hazards of facility operation, 
the hazards associated with construction, testing, and startup must be evaluated. 

Develop/Implement Controls.  During construction, component specifications are issued 
and are used as the technical requirements for procurement of the components and 
subsystems that will comprise the major structures, systems, and components. Controls 
associated with construction, testing, and startup must be implemented, based on the hazard 
analysis. 

Perform Work/Design.  System Design Descriptions are completed and placed under 
configuration control. The Facility Design Description is updated as indicated and remains 
under configuration control. Construction, testing, and startup tasks are completed. Once the 
facility is built, as-built drawings, an approved Final Safety Analysis Report, and its Safety 
Evaluation Report are required for Critical Decision-4. 

Review, Feedback, Improvement and Validation.  At each stage, review, feedback, 
improvement, and validation is implemented in several layers within the project. The Final 
Safety Analysis Report development provides critical feedback to the project acceptability 
of the final design solutions. It is used as the basis for the Safety Evaluation Report and is a 
part of the basis for Critical Decision-4. The Final Safety Analysis Report is therefore 
completed in the Construction, Startup/Turnover stage. In addition, task-level peer reviews, 
as well as formal project reviews are performed at this stage. 

The following questions should be answered, if applicable to the project, during the 
Construction, Startup/Turnover review process: 

• Is the Final Safety Analysis Report approved? 

• Has the Safety Evaluation Reportbeen issued? 

• Do System Design Descriptions and the Facility Design Description properly link to and 
support theFinal Safety Analysis Report? 

• Do as-builts identify safety features? 

Figure 8.  Construction, Startup/Turnover 
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2.7 Summary of ISM Implementation in Design 

Figure 9 summarizes the ISM design stage expectations for each of the five core functions. 
By following this approach, and implementing a safety-through-design approach, a project 
can be accomplished with high confidence that all aspects of safety have been included in 
facility design. The transition between design and operation should also proceed smoothly, 
since the Integrated Project Team has integrated the safety analysis products and planned 
operations with the design, reflecting the as-built facility. The alignment of the operating 
procedures and practices, safety documentation, and the physical configuration are 
maintained in alignment with a working configuration whose physical systems fall with a 
working configuration management program. 
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Figure 9.  Summary of ISM 
Expectations by Design Stage 

 

Key: 
 
CDR Conceptual Design Report DBA Design Based Accidents 
FDD Facility Design Description FSAR  Final Safety Analysis Report 
PHA Preliminary Hazard Analysis PSAR Preliminary Safety Analysis Report 
SDD Systems Design Description SSC Structures, Systems and Components
SER  Safety Evaluation Report TSR Technical Safety Requirements 
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2.8 Worker Protection 

The primary focus of worker protection during the design phases of a project is providing a 
design: (1) that limits the hazards to which workers are exposed, (2) with specific items 
credited with providing protection for workers, and (3) is based on defense in depth. 
Traditional worker protection issues handled by ISM are included in all physical facility 
work practices including construction, testing, inspection, and associated research and 
development activities. Programs and practices for fieldwork are adequately addressed 
within both DOE guidance and DOE site practices and will not be address further in this 
Practice. Two examples of these worker protection programs and practices, which are 
implemented within ISM, are presented in Figure 10 for the Voluntary Protection Program 
and in Figure 11, Enhanced Work Planning. 
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Figure 10.  ISMS Functions Crosswalk with VPP Elements 
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3.0 SAFETY 

3.1 Safety Implementation Detailed Planning 

Safety implementation planning is an extremely useful communication tool for developing 
safety documentation. An example safety implementation planning document outline is 
presented in Figure 12. The primary purpose of this plan is to document the lower-level 
safety documentation development schedule and communicate the level of safety 
documentation that will be available at each stage of the project.   

Figure 12. Outline of Safety Implementation Planning Document 
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The safety implementation detail planning document contains the definitive statement of the 
project’s safety philosophy, objectives, top-level safety requirements, and basis for each 
safety document that will be developed for the project. The more complex the facility and 
the longer the project schedule, the more important the safety implementation plan becomes. 
For example, no definitive guidance is provided for the contents of a Preliminary Safety 
Analysis Report or a Limited Work Authorization. Therefore, the safety detailed planning 
document provides the regulators with the communication tool containing the detail that will 
be available for review at each critical decision point. This documentation could be as 
simple as identifying the Preliminary Safety Analysis Report chapters that would be 
developed, or as complex as providing a description of the level of detail that will be 
provided in each chapter, based on the outline of the Final Safety Analysis Report as 
contained in DOE-STD-3009-94. 

Thus, the safety implementation detailed planning document allows the project to document 
its graded approach to developing the safety documentation based on the hazard category of 
the facility and its overall complexity. 

3.2 Safety Requirements 

Safety requirements are controlled in the Facility Design Description and specific Safety 
Design Descriptions. For complex facilities, a single document in which all safety 
requirements are captured and controlled may be beneficial. In this case, a safety 
requirements document could be useful. The purpose of developing a safety requirements 
document is to provide documentation of safety-driven requirements and goals, as well as 
the basis for each. This would include the top-level design requirements based upon the 
hazards and processes within the facility. It would also include derivative requirements that 
are based on the specific design solutions to safety functions and the requirements derived 
from the design basis accident analysis demonstrating acceptability of the design solutions. 
It is important not to include requirements handled by national consensus codes and 
standards within this document, but only include those requirements driven by development 
of the facility authorization basis. 

The safety requirements document is primarily a project tool used by safety professionals to 
document the breadth of the safety requirements in a single location. The implementation of 
these requirements in design and operation is via the Facility Design Description and System 
Design Descriptions. It provides a centralized location for safety professionals to document 
requirements that flow from the safety analysis, along with the bases for each requirement. 
This facilitates transfer into the applicable System Design Descriptions and the Facility 
Design Description as appropriate. The requirements should be developed and documented 
according to system or subsystem (i.e., by the System Design Description). Additionally, the 
function (safety classification that the requirement is helping to satisfy) should be captured. 
The function may be captured as a part of the requirement development or as a part of the 
basis for the requirement. Additionally, the highest safety classification (functional 
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classification Safety Class, Safety Significant, or lower-tier classification) that the 
requirement is helping to satisfy should also be documented in either the basis or with the 
requirement. 

3.3 Authorization Basis Documentation 

Authorization basis documentation development should be initiated early in the conceptual 
design stage. The hazard analysis document, developed in accordance with DOE-STD-1027, 
determines the level of safety documentation that is required for the project and facility. In 
addition, the Preliminary Hazard Analysis will provide input to the definition of Design 
Basis Accidents and the extent of accident analysis that will be required to complete the 
safety documentation. Other than providing feedback, and in some cases driving design and 
design requirements, the development of the safety case can lead to additional safety 
documents being required. If the construction schedule is extremely long (for example, 
caused by long-lead material requirements), then a Limited Work Authorization may be 
required for DOE to authorize limited construction activities (including early procurement). 
This permits construction activities or procurement of long-lead materials to be initiated 
prior to approval of the Preliminary Safety Analysis Report.  

As no specific DOE guidance has been provided to cover a Limited Work Authorization, it 
is imperative that the plans be delineated in the safety implementation plan and approved by 
DOE. Critical to the acceptability of the Limited Work Authorization is demonstrating that 
the significant issues have either been addressed or that remaining issues are not affected by 
the Limited Work Authorization, making the risk to DOE for moving forward acceptable. 

The stages of Safety Analysis Report development are described in the various design stages 
described in Section 2 of this Practice. Note that with integration of the safety 
documentation task and the design tasks, the Safety Analysis Report becomes a managed 
report that is issued at decision points (or based on an annual update) to document the 
current status of the safety case for the facility. Thus managed, the Preliminary Safety 
Analysis Report is developed to the point of turnover and DOE acceptance, and the 
Preliminary Safety Analysis Report becomes the Final Safety Analysis Report with minimal 
project impact or delays. 

3.4 Safety Evaluation Report 

The DOE Project Director or ES&H manager should develop a plan to review the 
authorization basis documentation and prepare the Safety Evaluation Report for the project. 
The Safety Review Plan should be updated for each project stage to define the level of 
review that will be applied for the next critical decision. The SER is developed consistent 
with the requirements of DOE-STD-1104, “DOE, Review and Approval of Nonreactor 
Nuclear Facility Safety Analysis Reports.” An example Safety Review Plan outline is 
presented in Figure 13. Critical elements of the Safety Review Plan are the schedule, 
staffing, review guidelines, method of documenting comments, and method of closure on 



PROJECT MANAGEMENT PRACTICES 27 
Integrated Quality (Rev E, June 2003) 

comments. Overall, the Safety Review Plan should also define the expectations for the 
safety documentation and the purpose of the review. Thus, this would change for each 
project stage. 
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Figure 13.  Example Safety Review Plan Outline 
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3.5 Unique Aspects of Projects Modifying Existing Facilities 

In general, the principles associated with developing a safety case and supporting a 
modification to an existing facility and a greenfield facility are effectively the same. 
However, there are unique aspects associated with this modification that need to be 
highlighted to assure that adequate attention is paid to them by the project. 

Develop and Define Objectives and Safety Scope of Modification 

Whether or not a modification is specifically intended to affect the safety of facility 
operations, there is always a desire to use the opportunity to improve the safety design of the 
facility. This desire should be effectively balanced against available funding and schedules. 
The existing facility safety basis should be consulted and any new hazards identified and 
analyzed. During conceptual design, additional or improved safety controls should be 
proposed and ranked according to safety benefit and cost. 

Use safety design criteria as part of the input for identifying the range of improvements that 
could be made, such as fixing single failure points, seismically-upgrading, providing backup 
power, failing to preferred mode, etc. During preliminary design, safety controls that will be 
provided should be identified and justified. Controls that were proposed but not selected 
should be justified.  

This approach can provide the greatest safety benefit possible within funding limits. With a 
clearly defined and justified project scope, the “ratchet effect” (when outside project 
reviewers try to get everything fixed under the sponsorship of the project) can be answered 
with a technically defensible justification. 

Fund and Schedule Safety Analyses and Review in Project Plan 

In addition to the analyses discussed elsewhere in this section, the existing Final Safety 
Analysis Report will need to be updated to reflect the modification, and DOE will need to 
complete a Safety Evaluation Report. These efforts can require significant effort and time, 
but should be managed as tasks within the project so that they will incur a minimal impact 
on project cost and schedule.  

Understand Effects of Changes 

New or revised analyses should identify the effects of proposed changes on facility safety. 
Available design documents and safety basis should be researched to understand why the 
facility is the way it is (or why it is not the way it appears it should be). Special attention is 
necessary to make sure that changes will not violate any previous assumptions or 
restrictions. Consider new hazards that will be introduced, and how existing hazards are 
affected. Determine whether the hazard categorization of the facility will change. Determine 
whether any systems will change their safety classification. 
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A second project decision is likely to be required based on the review of existing 
documentation. If the facility is new, or has undergone design basis reconstitution to 
document the technical baseline in a Facility Design Description and/or System Design 
Description, then the documentation for the facility should be adequate and the project will 
modify existing documentation. However, if the facility is lacking good technical baseline 
documentation, then a decision will be required as to the depth of design basis reconstitution 
that the project wants to (or is required to) fund in order to provide adequate documentation. 
This should be performed on a graded approach, based on facility resources. The facility 
modification project cannot be encumbered by a second project to reconstitute the facility 
baseline. Only that portion of the facility that is being modified is required to be captured in 
updated technical baseline documents. However, the project could use the Facility Design 
Description/System Design Description development process to begin the baseline 
reconstitution process. 

Obtain DOE Review and Approval of Safety Aspects of Change 

An unreviewed safety question determination should not be done, because DOE must 
always approve major modifications to existing facilities. However, the same analyses of the 
safety of the changed facility are performed. New or revised analyses should be started 
during the conceptual phase and updated during each succeeding phase. The difference 
between existing and proposed safety should be highlighted. DOE reviews and approves the 
analyses. At the end of the project, the Final Safety Analysis Report is updated to capture 
the change and DOE provides an Safety Evaluation Report. 

If the facility has a Facility Design Description and/or System Design Description, then 
documentation of the change is easily tracked via the revisions of affected documents. If the 
Facility Design Description and/or System Design Descriptions are not available, then, as a 
minimum, a change package should be prepared that depicts affected portions of the facility, 
both before and after the modification. This will help preserve a record of the facility 
configuration, important for analyzing future changes. In addition, sometimes changes cause 
unforeseen problems that can only be remedied by restoring the original configuration. 

Compare Codes and Standards for the Existing Facility to Current Codes and 
Standards 

New construction generally conforms to current codes and standards. With modification 
work, there may be some conflict between the codes and standards to which the existing 
facility conforms and current codes and standards. 

During the conceptual design phase, codes and standards that apply to the work are 
identified according to the Integrated Safety Design process and approved by DOE. During 
the preliminary design phase, research and review of the existing design baseline includes 
identification of the codes and standards originally applied to the construction of the existing 
facility. Past modifications may also have incorporated codes and standards that are different 
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than those applied to the original construction. The report on the preliminary design phase 
should document a comparison of existing versus current codes and standards, and identify 
how differences will be resolved. The preliminary design report should specifically indicate 
which baseline codes and standards will continue to apply, where codes and standards will 
be updated, and what new codes and standards will be applied. 

Account for Changes to the Loading of Support Systems 

Evaluate whether the modification will increase or decrease loading of support systems. 
Identify existing margins and spare capability that may be depleted. Identify existing 
redundant support systems and determine whether redundancy will be maintained. Identify 
any support systems that will require modification to increase capacity, preserve 
redundancy, or provide new redundancy. Evaluate and properly preserve interfaces between 
new or modified systems and existing systems, paying special attention to interfaces 
between safety and non-safety structures, systems, and components. 

The impact on support systems is one of the reasons for involving all stakeholders in project 
planning. Before the project is initiated, the complete impact on the facility and site 
infrastructure needs to be identified. Impacted systems or organizations (such as fire 
protection) may need to change existing programs or procedures to accommodate the design 
modification. Lead times for infrastructure upgrades at existing facilities could be the 
driving factor in the overall project schedule. 

Ensure Safety during Modification Work 

Apply traditional Integrated Safety Management practices to the planning associated with 
performing physical work and the execution of the construction phase of the modification. 
Unique aspects of modification work that may require special attention include maintaining 
the integrity of existing confinement barriers, protection of construction personnel from 
existing nuclear hazards, and whether credible construction accidents are bounded by the 
facility’s existing safety basis. 

4.0 ENVIRONMENT 

ISO 14001 has been used by many sites and projects to implement an environmental 
management system (EMS) as required by Executive Order 13148, “Greening the 
Government through Leadership in Environmental Management.” The Executive Order does 
not require compliance with ISO 14001.  However, the principles contained in ISO 14001 
can serve as the central framework for the environmental management system required by 
the Order. Due to the number of sites implementing or gaining certification to the standard, 
the EMS will be discussed in terms of the standard. An EMS is composed of the elements of 
an organization’s overall management structure that address the immediate and long-term 
impact of its products, services, and processes on the environment. An EMS provides order 
and consistency in organizational methodologies through the assessment of environmental 
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impacts; assessment of legal and regulatory requirements; allocation of resources; 
assignment of responsibilities; and ongoing evaluation of practices, procedures, and 
processes. 

The environment includes the surroundings in which an organization operates. This includes 
water, air, land, natural resources, flora, fauna, humans, and their interrelation. 
Environmental requirements, documentation, and implementation are integrated into the 
project programs and overall schedule via the Project Execution Plan. The method for 
implementation is via the ISMS described in this Practice. 

4.1 Requirements and Guidance 

Environmental management processes are required by Executive Order 13148 and discussed 
in DOE Guide 450.4-1A, “Integrated Safety Management System Guide.” The 
environmental baseline for the project is established prior to any fieldwork being performed. 
For Environmental Restoration projects, the environmental baseline is typically provided as 
an integral part of the baseline risk assessment. Implementation of the required 
environmental management system may be through compliance with, or certification 
against, ISO 14001. The project EMS may be part of a larger, site-wide EMS, or for a new 
greenfield project that is not on an existing DOE site, developed only for the project. 

The project should be implemented under a written environmental management process in 
order to anticipate and meet growing environmental performance expectations, and to ensure 
ongoing compliance with national and international regulatory requirements. This could be a 
site process or one developed specifically for the project. 

In general, if an organization is going to implement an ISO 14001 environmental 
management system, the management program should achieve the following: 

• Assess potential environmental impacts. 

• Assess legal and regulatory requirements. 

• Establish an appropriate life cycle environmental policy, including a commitment to 
prevention of pollution. 

• Determine the legislative requirements and environmental aspects associated with the 
project activities, products, and services. 

• Develop management and employee commitment to the protection of the environment, 
with clear assignment of accountability and responsibility. 

• Encourage environmental planning throughout the full range of the organization’s 
activities, from raw material acquisition through product distribution. 

• Establish a disciplined management process for achieving targeted performance levels. 
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• Provide appropriate and sufficient resources, including training, to achieve targeted 
performance levels on an ongoing basis. 

• Establish and maintain an emergency preparedness and response program. 

• Evaluate environmental performance against the policy and appropriate objectives and 
targets, and seek improvement where appropriate. 

• Establish a management process to review and audit the EMS and identify opportunities 
for improvement of the system and resulting environmental performance. 

• Establish and maintain appropriate communications with internal and external interested 
parties. 

• Perform a senior management review of the system to ensure that the process remains 
effective. 

• Encourage contractors and suppliers to establish an EMS or other type of written 
environmental management process. 

Environmental considerations are part of most projects, regardless of the project type (e.g., 
modification, construction, environmental cleanup, facility startup). Environmental planning 
is needed early in each project's planning stage to avoid delays and ensure compliance with 
applicable regulations. Projects for federal agencies are often subject to more regulations 
than commercial projects. In addition, compliance actions for environmental regulations 
often invoke specific time frames and/or a sequence of process steps. Examples include 
obtaining a Resource Conservation and Recovery Act (RCRA) permit or completing the 
National Environmental Policy Act (NEPA) process, which involves issuing documents 
such as Records of Decision (RODs) and Findings of No Significant Impact (FONSIs). It is 
important for the project management team to understand the regulatory framework for the 
various environmental regulations, particularly those associated with environmental cleanup. 
The environmental stewardship commitment of the project is outlined in Chapter 13 of the 
Manual. 

4.2  Environmental Management System  

The environmental aspects of the project should fit within the EMS for the site. Note that if 
the project is not located on a DOE site with an existing EMS, a site EMS needs to be 
developed for the project. The five elements of EMS as defined in ISO 14001 are: 

• Policy 

• Planning 

• Implementation and Operation 

• Checking and Corrective Action 

• Management Review. 
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The elements of the EMS can be compared to the five core functions of the ISMS as de-
scribed in Figure 14. Although there is not a one-for-one comparison of the elements of the 
EMS with the ISM core functions, the key aspects of each are embodied in the other. In 
effect, the EMS establishes boundaries for performing work based on the potential impact 
on the environment. Implementation though the ISMS provides specificity to the middle 
element of the EMS (Implementation and Operation), when the work is actually performed. 

EMS 

Policy 

Planning 

Implementation and Operation 

Checking and Corrective Action 

Management Review 

 ISM 

Define the Scope of Work 

Hazards Analysis 

Define and Implement Controls 

Perform Work 

Feedback and Improvement 

Figure 14. EMS / ISM Element Comparison 

An example outline of an EMS and activities flow chart are presented in Figure 15.  

ELEMENTS 

Purpose:  The purpose of this section is to provide basic information that describes 
the elements of the EMS. The outline below is derived from the same elements 
included in the International Standard ISO 14001 EMS. The numbering system is that 
used by the Standard as well. This is used for easy reference. 

Describing the elements in this way helps align the EMS with the ISO 14001 
Standard. A copy of the standard requirements is included at the end of this EMS 
description. Sections are tabbed to match the specific ISO element for easy 
reference. 

Elements: 
4.1 General Requirement (No references necessary) 
4.2 Environmental Policy 
4.3 Environmental Planning 
         4.3.1 Environmental Aspects 
         4.3.2 Legal and Other Requirements 
         4.3.3 Objectives and Targets 
         4.3.4 Environmental Management Program 
4.4 Implementation and Operation 
          4.4.1Structure and Responsibility 
          4.4.2Training, Awareness, and Competence 
          4.4.3Communication 
          4.4.4Environmental Management System 
          4.4.5Document Control 
          4.4.6Operational Control 
          4.4.7Emergency Preparedness and Response 
4.5 Checking and Corrective Action 
         4.5.1 Monitoring and Measurement 
         4.5.2 Nonconformance, Corrective, and Preventive Actions 
         4.5.3 Records 
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         4.5.4 Environmental Management System Audit 
4.6 Management Review 

Figure 15.   Example EMS Outline and Related Documentation 
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Preliminary environmental evaluations typical of a major project are organized as shown in 
Figure 16.  Although a timeline is assumed from the figure, no unique timeline can be 
assumed. The purpose of this figure is to provide a visual depiction of the types of 
documents and/or activities that should be applied and the type of information included in 
the documentation. 
 

ACTIVITIES – IMPACTS – ASPECTS 

Regulatory Req 
Internal Req. 

Nat’l Environ. 
Policy Act 

Environmental Checklist 

Identify 
Environmental 

Impact Activities 

Identify 
Potential 
Aspects 

Determine  
Significance  
of Impact 

Prioritize  
Activities 
Aspects 

Management 
 Consider  

Aspects & Significance 

Management 
Est. Aspects 

For Site Focus 
(Communicate) 

Extermal/ 
Stakeholders 

Haz. Analysis 
Safety Analysis 

Responsible Line 
Organizations 

Environmental 
Oversight 

Real 
(Technical) 

Perceived/ 
Public Input 

 

*Environmental Evaluation Checklist is a formal, proceduralized process applicable to new projects, new processes, changes to 
processes, new products, or any activity that has environmental potential. 

**Impact significance is defined per NEPA in 40 CFR 1508.27.  The definition requires that both the content (society as a whole, affected 
region, affected interests, and locality) and intensity (severity) of the impact be considered.  A determination of the intensity of impacts 
considers the following:  unique characteristics of the geographic area, the degree to which affects are likely to be controversial, are highly 
uncertain, may establish a precedent for future actions with significant effects, may adversely affect significant cultural, scientific or historic 
resources, or may adversely affect an endangered or threatened species, whether the action threatens a violation of laws or requirements 
imposed for the protection of the environment. 

Figure 15 (continued) 
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Programmatic 
Environmental Impact 
Statement 

• Defines environmental impats of various alternative 
• Generally addresses a large program that considers multiple filed locations 

 PEIS Record of 
Decision • DOE’s public announcement of decision regarding PEIS alternative 

  

Site Selection  
Process 

• Identifies specific preferred land area 
• Graded approach based on magnitude of project and complexity of land  
   selection considerations 
• Larger/complex selection may utilize weighted criteria and issue formal 
   report 

   Site Use 
Permit 

• Documents land area is reserved for project 
• Identifies constraints that must be addressed 

 
• Defines environmental impacts of various alternatives 
• Considers public input; document available to public 

Environmental 
Impact Statement – 
site/field office 
specific 

 

  • DOE’s public announcement of decisions regarding EIS    
   alternatives 

EIS Record 
of Decision 

 

    • Confirms geology acceptable 
• Considers civil and seismic   
   suitablity 

Geotechnical 
Evlauations 

   • Confirms general environment acceptable and  
   documents condition of land prior to potential impact 
• Considers soil, ground water, streams, ecology, etc. 

Baseline 
Environmental 
Monitoring 

Figure 16.  Project Preliminary Environmental Evaluation 

To assure that an ISO 14001 EMS is adequately implemented in the ISMS, a crosswalk 
between the existing ISO 14001 and the ISM requirements is beneficial. A typical example 
is depicted in Figure 17. 
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                     ISMS 

ISO-10041 
Scope of Work Analyze Hazards 

Develop/Implement  
Controls Perform Work 

Feedback  
Improvement 

Policy *EMS Policy  *Policy Manual 

*Environmental  
  Management Council 

*EMS Policy 

  

Planning *Strategic Plan 

*Annual Operating Plan 

*Waste Management &  
   Pollution Prevention Plans 

*NEPA Procedure 

*Environmental  
  Monitoring Plan 

*Aspect Determination 

*S/RID or Work Smart  
  Standards 

  

Implementation and 
Operations 

  *Environmental  
  Compliance 

*Operations 

*Management Requirements 
  and Procedures 

*Quality Assurance 

*Compliance Assurance 

*Facility Specific  
  Procedures 

*HAZMAT, HAZCOM,  
  and Waste Handling  
  Training 

 

Checking and  
Corrective Actions 

  *Records Management  *Performance Metrics 

*NCRs 

*EMS Audit 

*Effluent Monitoring 

Management Review     *Management Review  
  Requirements 

*EMS Mgmt Review  
 Procedure 

*Citizens Advisory Board 

 

 

Figure 17.  ISMS Functions Crosswalk with ISO 14001 Elements 


